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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To adjust the humid 
state of an electrolyte film within an appropriate 
range by accurately determining the humid state 
of the electrolyte film in a solid polymer type 
fuel cell. 

SOLUTION: When a current at detected by an 
ammeter 42 and supplied from a fuel cell 30, is 
at a predetermined value, a humid state of an 
electrolyte film of the fuel cell 30 is determined 
based on a differential value of a resistance of 
the fuel cell 30 to be detected by a resistance 
detector 48. A conductive electrode or 
separator and a proton-conductive electrolyte 
film are laminated in the fuel cell 30. Although 
the conductivity of the electrode or separator is 
never influenced by the humid state, the proton- 
conductivity of the electrolyte film is greatly changed by the humid state. 
Consequently, a change rate (the differential value) of the resistance of the fuel 
cell 30 directly represents a change rate of the proton-conductivity of the 
electrolyte film. As a result, it is possible to accurately determine the humid state 
of the electrolyte film. 
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m soma ac«« $ *i « «re*» sma-r * toi^a 
t. 

«a»3ii*romE«*aa©«a*ttai-*-*«Sitttti^ 
at, 

tt&aj^ai- * y ttui * *tfc»fto«©^i«»bic»-5 
u*r mrevff kbo joa^tt *«s-r -s^ar- & sis* 

tmwem * ±a * t * i=»E««Ri±ina* a t 
*ai^aaat*Mrr*¥a-efc*»#*2E«©* 
[»*«4] nm9.mtmmmmm*m$-?z>-'o<D 

ffirEfisss*i=**xtto««^fltj&-r-5 t *i=tt«a« 
-a * £ mmt « t . 

»E«i*«ai=«is**i*«rEJB»*flia-r«ipa#a 
t, 

at, 

«TE«(4«a4»&di**4i<5«ff*ttai-r-B«BEaffi* 

at, 

WE«**«ai=«»**i.*«rE«4sKo«»«*ftE-r* 

«#«*»*a*at, 

tt«»tti&«*e*si=«fc y«re**®tti*aift*K£ 
♦tfct#a>«rE«aauj*si=«t yttffl**i*asit«r 
EiE«nifitj: yataa?*ift«BEi:i=a-ii^r«rE 
WBiraoinattBSflje-r **att»«jE*a t «• fit 

[»*«5] mEttiatttttae^sii. inettmMft 
a*M*«i=j: ymE«»<o«t»*«*in3ih.fc£ #T- 

fc-aT«rE«iS*UJ#«l=«fey«Ul**tfc«iilEfl!)ffl3W5f 
3effl©t#ro«E«Sttttl*BH=J: y atb**ifc«BEO!> 


*<i5r ^®B£±ls] -5 t #lc«FEm«SI**Da^S t «3£ 
L, «rEB»nMEfl:3WWrEHfS«SHI*Tia* t #l=«rE« 

as \tmm.mm t m&t & a *> « *n 5 w.m<D& 

t z & mw.m zmm l t «e <& @t*s#TS! roes 

wrE*»«ai=J!fxtt(©«»*«tM-«tAi=tt«»« 
*&-r «tt»**a>EE2i *H»-r * «»tti&*a t . ' 
«rE*»«ai=«t&**i*mE«»SJna-r*ina*« 
t, 

at, 

«rE*»«ai=«» * *i*mE«»©«t&a* aa-r * 
«»«ttaaa*«i, 

K*»«i&«*S¥ai:: «t y tt»(ott«»a^£$n« 
«r«i=«rE*JEttiti*ai=j:yata**i*«tti-*-5L% 
TiteaaajaoiaattSSfiErtinattafiia^B 
t ^i^^rasav^fA. 

y as»fl!>«»*3^*iB**Lft«ri=«rE« 

at J: y «*KD»felMI*«ltln**tfclfcl=KWE«SHl#« 
l=J:ytttU$tL^mEJ:y*#L^*l=lDa?££:flC 

[»*«9] aaaai»«*aa«M*r*=-3«> 
mm t &r*-«*aa £as its* mcdj* 

«resH*aic(u»$ti«mea«(«Aar«iaa¥a 
t, 

«rE«#a»£«JSr**#a*Sf::l±Ha©*a»* 

t, 

mE«**«aicttift**t*«rE«»©tt«&a*«s-r* 

m«i=WE«ffaui#ai=«fc yatB**i*#*«a*fc 
tt#ta*i?a- ^romffro/^^^+i-tt-^^THuES 
MKHoioBtta s *ost «»a«a«*¥« t 

[»3RS1 O] BtfEJaatt^JS^aii, ffiTEStttt 

attam^atiyaajs^ifcftmma^fctts-aa^ 

y«»©tt»«tf*m*:fcfc*l::RmEEttffi*ai= J: L J 
tttll **Lfc#*«a*.*: v a-JUCtEfl)/ N* 

5^*«t y*#L^*tmaa*i:«3e-r**a-c** 
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»3M[9Elfl)«Mj6->7fA. 

a«»^s£aa.&a**i «c^l i o i^f n^tEmro 
2] ne*iaa*P*ai*. muiittM 

lc j: stmEiBftoiina* Siting- *^«-cfc*»**i 

3] ncaaMnmti*. WEinattai^j 
^aic j: yHGa*ra»^{iMft£*i«flrea*a>E:ti£ 

a*r*-**«-efc*aJMM lEtOWWii/^f 
Ac 

ca*^ i 4] a*a 1 1 s»©iiwa^fi»t 

fcoT, 

«rea*Mta®a&a&£««-r«aiEa&««mt£ 
WE*s«»¥ai±, WEina«ttfl3e^«i=«t yma 

5] «rEAia««P¥»i±. nranatta*i 

<t tttGafma^oifteattoaMeaa*' 

e] itetnam^ai*. WEaattafl 
y*a»Mt f«EJoa#a 
i=j:*ffiE*»©aa**ffi*-*-**«-cfc*»3fc* 1 

1 1SKroilMiilvXTA. 

[irea 1 7 ] ffirEinaaa^ai* . meinawm 
36#«iz«t yuaiMtiiifc^, ffrE«*itta 
*»ic«fc y«rE*»«jfe'vtt»**L«iirE**Koff** 
ftT*-a-**»-cfc*a*iii 1 e«©§ fita^f 

A. 

Sot. 

ttrEa&*%G>aiEaa£M0?saiE3&«i«i^a:£ 

fit*.. 

s(FEina«i»¥-ai±, ttejoawM^mcj: yjna 
Ett&v&oz&aa ^±#^«?et- fc «*m«a 

v7.tA<, 

*ai=j:4i(rE«**«ai'v©«rE«»fl!)*»«**Jnt- 

[ft*a 2 o ] «rEAia««P^ai= «t iMcmoio 
acw tuf 3fei*iHifT* o fc i= * fcifc * -ritrEinattfflfl 
s^ai-j: yina^s^fcttJnaawtwjeaFtifci * 


«rE«»«a?/XTix©a**ttai^-«ji«aai^ 
«£a*.*a*« iiti»Li9 ^r*tjwearoa*wt 

itvXf A. 

2 0E«©«»«J6->XtA. 

[Bjmu 2] mE«*ttta*ai=:j: yjt«£&ttjL 
t=t#, ffiE«»m»->*T-A©zi6£#jt-r'&jitti$ 

[000 1] 
[O 0 0 2] 

[«*©&«] a*. croaro^s^fevx^Ai: lt 
i±, att«^ffi©*#«*a>a« a* 

Tl^-5 (ftill ^S¥7 - 2 7 2 7 3 6^«lEt 
if) o Cfflv^fAtlt afMt&<D5J&UE£a*Mt 

ju*fflu^raaj LfcasajftflDSJcaaa^&wiB-rsw 
s*ft«s*»HiL, c*t*aat LT«»«jfa^6ia 

aaai=#«4i«*»a«t7£Lr^«^<HaLTi^ 
6a***i«aat*it«L, ast*«aa«fcy**L^t 

Ti^. fit, zrovxfA^ii, SfBSKl-#**t 
-STk^MA^S L T In -5 1 *IJ^ $ tltz t * l= It. Aff I- 

[0 0 0 3] 

[aa3W»»uj:5fcr*aB] la^ l&a* _t&© 

a*^«»#x©ff*. a**a**©tta**i*©a»* 
*#<»if*ci:;fre,, «8?gK©*#*©¥ii5£©*ifg 
*<e<ft«tt^wB3&<ao'3te. ±^(oana% 

vXfAtlt *«aa©*#*ft<7£'LTI^«£¥i|£ 
*sfcfc£*i::i±iM5l::ttl&r*«aS«BLT«a*R 

[0 0 0 4] *««©«*«*->* T-AI4. m^SMW 


(4) 


4#M2 000-24341 8 


ttattffis «t y jE»i=*uer * c £ £ @ mo-o <t r 

[0 0 O 5] 

[BM£*ftr*fcab©*BM3J:tf-t-(Dftffl • SS^] * 

[0006] *m©s 1 (DS^tiftv^fAit. 
sk t mwffinmz&ft? s-oroig t £*r 
asm lt ast*m*»»*a©jB»«»t*f 

sr**»«IS*«:i. IMBJMMt»l=«***i.*WlB 

«»*inar «rK«»ma*»&ui**ti 
swaE*ttmr*«a«m*«i:, *9Witt©«mK 
»«;6©istt*8Wir*isa*m*ai:. muMamtu 

tt) * ft-Sgtfi t ixtWIB** MK©inatt« 

[0007] dro*fBK©mi <B«#msfe->*T-A-i? 
**»*sfe^e.aA**i*«afct«aatb*»i=j: y» 

*K©inatttt*«3er*. crofijfite. «S*ME;&©£ 

6t*<m®SB(OJDatt8iic e fc o t:*# < mt-*z> ztiz 

l-ttJ&^JiS*©****!.*. C©«**©Si*I4. felT 
[OO 0 8] ^5 Lfc*S6ej©mi (Dmttm&isX^rJ* 

1=4*114. KftS;&*>e.aj*$*t*m3Ei:m«aMroiHi 
a«»i=j:yit*wi=s*««»«afea>fiftfci=*-J^ 

[00 09] c©*5§aj©m 1 ©^mJfevx^Aicfc 

y «m *ftfc«K©a©B#iiii*<tic*-3i%Ttire 
ft»©»att» *«fir ^fet-festroit^i 

y jEan=*«¥KOi©ttiattffi £*nfir « c t *<x- * *> . 

Cl©ffi«l©:fc#§BjOTM 1 ©^^m^vX^AlCfcLMT. 
WrtElliatt**iJS*SI±. «HEB*|lfl*fl;*<Hr5SIEBB£-t 


05 £ SKIMEWMlttJnS^Sifflje U flrEB#r«fc 

•fbA^HuieBf s®h ^Tia -5 £ # i=ffres<giti*i)naia§fl 
t 5 ftt? fe -5 * © <t r 5 c: t * r- * 5 o 

[0010] «SI!B©*2 ©«»*»!*>* T-AI4. «p 

ii t mm.mm.rn zmn-t t * *r « mm 

jfe^ai LTfc*BK*j*#^s©«»*»£*r 

tt»r*t«i=»K»mjfc^«»r*»*»fl!>E**B 
fir BtieK^msii-tt^^+L-sMifi 
«»*jnar*aoa¥st, nesM«a^&tuA$tL 
4«atsttmr«maEttui*st, Mrettmj&^&tu 
***L*«BEtaittr*«ff«iB*«i, «riEK»*a 

lztttft**L«l!WE«ft©tt*«**Hr 

r5i^-c«riB«iMui©aiatts«nKr«ioawB*is 

[001 1] Z©*Mfl)f 2ffl^ti6->7fA-e 

ttm^si=«ky*ai**i*'*»*jfe^6tti***t**E 
tizat^L^rwsnMoinattis^flfir*. browse 

14. ItW&^I^tKttKDlESitllKBiDjnl 

[001 2] Lfc^wrojeswa^x-xAizjitL 

14. *»R«©lnattl8l=ie»*^iL*H^fcS*l4 
*#K«©toatt*£<fcyiEttl=«5erSCi: 
[0013] Zffl*^aS©S 2 ©Bftl* v7.f Al-fc 

t>r. Btrsaaiattsi*8fi^si4. mie«j^«i&*^m# 
*i= j: y mm ^©^$&»a<isiip ^tLfct^-efeoTBu 

^©liUfamE&a^ai-cfc yaa**ifc«tt©a©^wi 
aEflncat-iu^r«riE«iiniK©iDatti8**!fir<&#a 
T?fc-54.©i:r-sc£4,i?^5„ carHi4. m—(Dm 
5£© £ ^©msro^ra^-fticS-^L^rflfi^^LS^ & . 
<fc y nti=m*Jt«©JnattiB**ijer«c 

5o CCD®«©*§|BJ<Dm2©^m / ; ^!!->X^AIC^5L^ 

r. auiajnatfcSfijfi^ai4. «frK^r B ^<bjb<Riffiseffl 

IHfc<b*«lfoE»f56«BH£TEI* <t #l=«rE«lBSH4Jiia 

i^fij t n fir 5 ^-isr* fe 5 * © <t r « c 1 4. -e # -5 . 

[o o 1 4] **W©^3©^SJfei/X-T-AI4. SfS? 

m«fc wt»it»t«»r*=o©*at t*r**« 

Sjl!l*>x fAt-Joot, ffirlBttftVi&lc *xtt©«S** 
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$ H&mtmnnmgsm £ «e-r * 

;K3M&lcftjE«EE&iii# i Slc,fc L J^ai$*t-S)«ffl-S 
[00 15] ^<D*feffl0>m3(0fiS^Sjfcv^. J rA^ 

*»^©«S(Dttl«a>*B#**«B©»att«i:« 
S£-5*..5c:£lc*-3<., 
[0 0 16] Lfc*3EM(D*3©*»«56'>XT-A 
lc«fc*Llf, «*«B0)ln3ltt»l=IB»*#ji.-6H ; fe* 

WBKB©lnatt»SJ:yjE«lc«36-r*Ci: 

[0017] cw^fgB^romsrogms&vx-xAi-fc 
t^r, ffiEJjnattS*iJ3£¥Si4, S«iE«»««&fi^M^ 
Sic J: UJR*M>flUtttf4MdiL«ttl=imttEtttU¥ 
Sic J: yttffl*tLfc«tt4<»K»*»»*H#Slc«fe l J 

tiS£*ifcmE«*: y *#L^fc ^IcJoa^S^l^^S 

X- fe & =fc t -f -s c <t t, t? # * o 

[0018] *^rom4co^e, ; fcv/^^Ai4, m<$? 

«rE*»«ftic«»**i.«mE 
meats fcitra* ©mmanfr t> & *#«art vhhd 

e«»aB©»a*»£«Sr*inatt»MJ£*«fc£ 
[0 0 19] C0*fK©l4ro^»ia!vXfAT' 

14, iaattwn«¥8k^. £*Mifcfl»«mfci=J:yB 

«ic j: y am * ti zmnwt &m&-t * 1 1* 
tsatva- ;u©smro/^5'>^-ica-^L^rs«sgig 
©inattttfcflS-r*. c©¥iJ5£i4, SBWtj&'v©*** 
©0M«©Batf «»«B©iIiattBl=ie»£#x. * - 


^KDSEEro/^^'^ + i: LTsfrti-'i) - <t lego < „ 
[0020] zd Lfr*#g0J©m4©fm«&v'X^A 
lc«fc*il4, WSRBroJnattBlcKBfc-SASH^Tfc 

BSft & fc l4#Hj& : E v a — <t lego* 

[0 02 1 ] "l©**ra©*4©«»*»S/*-f-AI::-5 

SlCtfc y«lfta>ttltt«tiMln$4i«ffri=IVG«Etttti¥ 
Sic J: y ttU £Kfc««Sft-i-fcli*3-*» i E yi-Affl 
lE©/<7 V**«ttB»«f6«*JE*Bi:: «fc L J «»©« 

f&SA<igira$^fc^icsmaEaaj^sicj: y am*4ifc 
tttiffc tt&mjfe^E v a-iKoiEro' * ^ y ^ £ y 

* £ i* i: # ic joa®fij t mfe? & •& t © i -r -s. 

[0 0 2 2] ;i*i&*«*-£*»*fSlH©*1 fcL*L» 
4 <D&$^ttLv'X J r Alcfcl^T, MISiQattSfJ^^S 

a£«»**ftiatt»*pa*« *.**©*-*-* = t *-e 
#■5. z^-ttii*. m*a«roinattffiic*-jLxT*» 

JtR© Jnatttt£HI&f * - 1 # £ „ 
[0023] Cl©lna«»*K£aii.«5**iIIJ©B 1 & 
^LSl4©«l^mjftvX J rAlci3LNT, HuEina*l(9# 

si4, «rEaiatt«*i36#aic J: y »a^st*03t**L 
fct#, ffirEiipa#sicj:-5ME^G)Jinaa^«3B-r 

-5#STfe-St(Di:-r^Ci:4,-e#^ 0 C-5^*ili, a 

[0024] ioa«n^fi$«it£^na>ai 

^CULm4(D^«Jfe->X^AlCfcLN-C, MEJD?a««ffll 

^si4, «refeis>RSf!£¥ifti=J: y ma^atflJE* 
^fc t -* , ME^^ttt&^sic «k y ffrEtt»«a^tt« 

* h. zmvzmnnE. * ^itai-r ^fst & -a t ^ -r * 

«»*©*aftEtaiDr-5**6. m^sisroiioa^.s 
[0025] $p,ic, ttacm^s^ttjt^^xnoa 

1 3feLNL^4ro^m/ : fev^ J rAlcfc^T, ffTEttm 
&OZlEax£tttl'*"«S1iaJK«W¥R£ax.. ME 

infififf^Rid:. urEJnattaflS^sict yma?£ 
<t $ ti-fc t # , «rEaisaa«i w^aic «t *«te« 
nm%xDmm.i&& $-<6t $ -a- -b^st? fc-strot-r-sz 
Ht-ts. c-5-r*vi4, fissmarosfeasro^Tic 

E.tfm<tez>frt>. s<saKa)3ioa=FS^»^-r*ct 

[0 0 2 6] fc£lM4, ma«W*S*«it.***?B© 

mi 3fe^L»4©*»«a*>x-T'Aicte^r»- nems 
« w^«i±. erEJnattffifls^aic * y hdits t f J 
s: $ tut t % , suE^^etf&^sic «t «niBtm%^ 
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©IMB«»©*»«£««*- ^fStfe* i ro t + -5 z. 

m^s.^mm-r <& z t *<x- z „ 
[ o o 2 7 ] tia&wm^&&&z-Z>*mw<r>Wi i &u l 

<t#. *riEina¥«i=<fc4mffi«»©jna«£ft*-r* 
an©&iaaM $mm-?z>zt *<-e * -s „ 

[0028] £fc. 2na«ia¥&£a;c. •&**&£©£ i 

^uLm4roes^m»ivx^Aizj3L^. «rems«w 
¥S». uriBinattttfljfe^Rt * yinaaafcflje* 
t iinE&*tta¥iti= «fc y Huie^mmft^ttss 
£ miie^roiE^ £ {gT $ -a-* fst fe z> t. © t r 

Z 3 THIS. «&©EE73©teTlc#o 
[0 0 2 9] $S>lc. ua«ff¥K£aiL«4:lftna>K 

a©ai6aafcw»-*--&a<5a*«»*ss«x.. mria 
aia«»*aii. «rEinattB*«j6*«i=j: ymaaa 

***a©a£aa $ -a- -a fit fe & * © t r ■& c 
irtx-^-s. c?-r*ut\ «*Mt*©ai6ajSE©±iu=: 
«fcya»©aje*»±*u ctLi^oTJBft+ro*** 

[0030] fcsiM*. jnaM*¥&£ffia.**aa© 
mEJoattttflje^sict y*iaa*U:*>i 

©iiui£©&©{£l6* £ig in* 4fSl? fc-stroir-t-sc 
c?-f*Ut. 8m©tt3£fi©ii}iair#oT 

msKig©7K#©iK3£*<{£ii$*i<5*^ m&mmom 
mmm z&m-f&zt *<t* £ „ 
[0031] c*i&#a*«ri&. apa«»*«s«x. 
*>*&m<Dm i JEa*L«4©«*Ht»5/XT-Ai=a3i* 
t , mummmm^miz & «itfea**©ina&8 

jna^F£*fci±inajaf!i:*!sa?*ifc t uniajgrn 

<Dti-z>zt*,x>£&o z??tn£. «&*&©*«$- 
tkSi-fzzttfvz&o zommommmomite^L 
*4©**Mi»->XT-Ai=i3ivc. mizm&tkiii^&iz 


«* y±i:*^ate©&s «»*»©«»* sb&jm-*:: 

[0 0 3 2] 

[aH©aa©]i*a] **w©*st©»»ssiE 
^-r^ai-. *me!i©^mj&->^ j 7 L A2 oi± % 

C©«»**A««S?«2 2^6«»**l*«»#^. 

£ina-r*«**a*>uoa»2 3i, M«***-rs»b 

7jx sft) £#»-*-*IMb#xtt»sa2 4 

c©»bJfx«i6ft«2 44xe.tt«**L*»<b*x 
*»a-r*iHb**xiiia»2 st. a**#*fcmb#* 
fc©««s*itTSs«-r4BtMKJ'?-ffi©**Mt»3 o 
«»«a3 o^)frai-r**3jia«5ot, a*Mt& 

[0033] mn±~*mi&mw.z 21*. ******* 

> * >&<b*©^b**^©*£¥*£&SLT7K«'J 

Lr* J:<. 7K«^#^-r 

u„ BMb#x«|^l«2 4i4. IHt***-r*»ft**x 

t«»-r**«-cfcy, *tfi««»t4i7*>^ 
g?a^><7 tLttJ:^ ^cfc\ es^**xtt^sa2 2 

-c x ©^j&a-^M^b **x ©«*&«*<$)]{» $ 

[0034] ^*4**xln;lS 2 3 fc«fc tfKfbtfxJnas 

2 514. fc$is<7 2 6A^e>iR^ t f±lfyt?K^^•(b$1^•ra 

*4 -¥>M<b ic &$g-r -s maa-e & -5 . z omn -n 
xms 2 3 fe«fc xmnti57.nxm.rn 2 5 it, •< > 
vn^fsmzL—y h e o izmmztixte y , 

h 6 oi-«feor«^**x©ttiaS-¥>K<b*"x©iins 

[0035] es^aa3 oit. mmf&3 i ^«a«EL 
r«a*jh.*Hi*a«-^-a©«»«aT?&*. ^2ic^ 
»t%3 o ^«js-r-&msjfi3 1 ©mismjiE^^-rc a 

^■T-5<k5lc. *ajfe3lli. 7->*^1SBi?5:i:*©ie» 
T-*t»l=«fey»«**tf=^P h>»«tt©B«:-C»*« 
Sil3 2i, e#*fclte#tte©*S^c>«:*^ 

©««36«« y a» & * — * > ^ p x 1= j: y »a $ *i 

3 3feJ:tf*y- K3 4t. C©U->K-f7.fiJfiSi 
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mfr >h&fr-3'DT J — K 3 3 tS «fc A V— K 3 4 <t T'gS 
«ax-VMft*'X<D3itK3 6. 3 -7$:te.f8.-tZ>kmzV& 

3 5 irlCcfc ymj5£^4xrLN^„ 

[0036] &mmah3 oici*. ^«at>3 oA^ta* 

ada^&ssin ^aj-r-smsstM 2, Mt*3o 
<DSg£&a3^&&*4*ftjss*>-t>-4 4, mnx^ts 
«fci;Mft*fx(D**xap$^{ii-r-i)i±a-iz>+>-4 6, 
^m.iii3 oroffitafii^giaj-r^igtn:{a^aiSi4 

^n^vm^.-v he o\z&m£tixi^Z>. i* 

*4^3 oojssins^te-r-stajt Lrii. 

3 0 Odd :fcSTI-3t3^l±£ftffl$ 1*7= <t ^(DmsSfil^ 

it. m&o)mnwf6L3oa>mtfLfrt>mm-tzt* tj- 

K3 3^f>* V— K3 4, -fe^U— 2 3 5<7>fi6i:<t. 

I,, 7y-K3 3^V-h*3 4, -tr/^U— ^35liS 

«t£mM-<fcyff*j££:KTU&frt,, JnS£jh.Ti**** 
Stfitli. SMRffi 3 2 <D&;M#i6££l»*-f <5> c <h 

o 

[0 0 3 7] Kfiii3 O ©i^fX fc il^ftfXffl 

»ai«i=tt. *H"etiKt>mB'Vi>z?2 7, 2 8*^y 
#it bti-cfc y . «s»«%3 o pHDmwsx-vmitu* 

<D;tfxE£ISSiT*£3.fc-5l-fcoTl^-i>., fcfc. S2lia 
S5/'C;U^2 7, 2 8©§7^fal-$2 7a, 28 a 

ii«*7-r:/i=J:y«^*i»:i-'y he oi-itts^ftT 

fey, H6 0l=J:*WBl«»*»lt*. 

[0 0 3 8] ^JP^esOli. jBftttft 3 O Affile** 

t^Wffl*'>^5 4t, )1fffl*<^E§5 2<D}*mm;lil 

TKisg-t >+)- 5 s itm^ ■< x^cfc y h 
eoizjfgs^ftrfcy. iM»3 0(D^©»tft 
TUW=>-—>y he oicfcorfr^tL-s.fcaic^oru 
^>„ fin*>. #S]7K;£g-fe>-y-5 siz^y^ai^n-s^ffl 

[O 0 3 9] WTUM^-— 'y h 6 OI£. CPU62 ^ 

T«***tTfcU» &3'?n'7"7A£fEtiLfcROM6 
4t, -Bftf)!::^— S^ffiirf -l>RAM6 6 


3 -\!>snb a*x«$&&s 2 4 ©5i&:tm must 4o*b 
©«s**«5te3 ofr&fciiiisjisssv, 33£fl-4 2fre> 

>-9-4 4*>t>(Djg#4m5tea>jSiS. E*t>*4 6frP><D 

gSt±J»4 84>c,<Dj8ftS^3 OCDjggt, 5fcSl7k;£Jt-te > 
-9-5 8^bCD^*OSJS&<t*jb<A:fc7K— h£:frLTA 

»**x«»W2 2-\i>M^bA'xet*&g«2 4^<D|gI!rtI 

jg^a^mss 2 3 vMit a^tta* 2 5 ^roniii 
•4. ;ua]7Kffl7K>^5 4^roigKi<i^-. $ 

[0040]^ Z9LTlt$Wcfi*4ia->xf 
cd— flsst^n- t-v— h-efe-i)„ c<d;u— 

ffjt*n«*-cBffti»iWii=iiyjSLSiff**t*. 
[0041] zoimmmm^— ^istfmfizti&t. c 

p u 6 2 li, $ftfl!3 2 roJQ;1#ffi£«3rr 
S^Sgfi-r* Ut^7S10 0) „ z.a>mmsiti 

m 4 jsi^ 7 icfliij^-r ^instfcsfi^a^— ^>i= 

[0042] ccDJra;l#Sro^]3£ffigi-<fc-5fJS*< rjg 
iEiinaj -^fe-Sir^i^iia^^^ c i tc2t$'Jt7 
hi Uf-y?sio2~sio6) , rjjna^Sj cd 
ir^lci*a^SK3 2<DJmS=FS$P;^-r*^a$*ft 

s i o 8. sno) . rjnSiSPJj roi^iciimpK 

^$C2H^^>htli Uf'^SI 12, S 
114). 

[0043] «»Jt«3 2©lna^FE*»5H-r 

^SaSi:LTI±, ^*4*'XinSS2 3 ^Mftif^ttS* 
2 5 ^^ax-^M^b**X(DJmSfi:^ltJin-r-i>«iS 

-^maiagiA^^2 7. 2 8^«toa/uT?je^e?fc3 o 
rt<D®»**x-^^ka*x(D**xiip^g<-r?.4aa, # 

5 O <D^Sl7Kffl^>^ 5 4 ICi ^^TKCD^f^ 

ififxet^§2 2-VM{b**X^^M2 4A^C,JS^ 
3 O lCffi|&$^^^*"X^M^**XtD«l&a^£ 
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x-£M<b*"x©*rxEP £g < "T ^msii^'xffroiilin 

icflt o t «»a*x <b #x © * <7>*^ii *> Jtm-r & 

C i: lz*-iix-c*»*K 3 2 ©*»5F££S3tt-* * © 

«*3 oa>aiEsa«a>fiTi=«fc yemtfx-^Mibtfx© 

£&*.i£TU C;h.l-#oT$ft:ffx-£&-fb:tfX©tt J © 
7K»^.KA^< ^c-S>- tlcSo*L^Tl:SmM3 2©Jna 

ic#orm<smK 3 2 a*&03K%fi<&itt$ti& c 1 1- 

*r3L^r««MtBI 3 2 ©JnaTSSiBJfif**©^* 
«. Z©<fc5lz*S?SCI«3 2CDJn;g*££S?>»-f 

J: l*. 

[0 0 4 4] Sfc, fgiR3 2©JnaiSW£lg;S-f * 
AI^: LTIt, »m#xJna»2 3-£&<b**Xjnaf&2. 
5 lc J: -5 # X *»BMt 2f X © JOSS ^ISMf 

»#x^iMk:tfx©#xffp saia. 

&Lr«»«»3o©a«saflE*j«<-r*»s. 

oi=tti&S;h.*«»#x^»fc#*©ttl&*£*in-r* 
«kafc£*£fTfc?©-cfc£». cftkro&s©?*.. 
a* x wwtifxffliBii £«&-r s mmitmws* 
fcffxroJnaa^tt** -5 c t iz «t y attnicftiBJCBI 

#X©*^EP£ffi<^&ffigl*:tfXEE©ffiTlc#oT 
**t*^^Bft#x©+©**ftff*«T-r * c: <t ICS 

^ttffiii3 2©ina«*£»a-*-4*©T?*y, 
jg&mft 3 o (DM&^m&m < t-<smsi*^^/*fe 3 2 
s>z4Eaaa>±Jii=* y«**#x*»BHb:tf*©aje*-t 

&te<U$>z tlz&-5i*xWMMM3 2©Jna^££fK 

y. Kft^x-^aflsifx©****** 

-f -5 ffiS ttjB* #X VMit **X ©ttf£g©ii JD iz Pf o t 
3 2 ©*«-©*3BjWJUfc3*i* - 1 l=»-3l*T 
1KII3 2<Di0jSilPJ^;N-r-5 ; t©T*3D§„ -©<£ 

ztut>©«ka©5*.©— r>&fii3io*,a>h LT*,«fc 

fc, c:ii&©«iS©— oXI4«a^lmSfiJ»^— 
*fTSftS«l=m«ftjLTftfc5 ! fc»©fcL-C*«fcl\, 


[0045] *0v^cii±. @ 3 ©Jna$W,>u— *?-is 
A^ySL-C*=?T**Vfci:#lzm<SSIg3 2(DiD;1^S 

$*t5t©-?fcy . Jns^s^s>s-rs«ia©iS^ffia 
@§fe^*^> h-r-s. *^>5!C2ii. iiii3 2© 

[0 0 4 6] Zfl)J:5tiSfl3 2©to*lttffi©fl]^ 

«s»i-»-ii^Tjna5FS'¥>inaa«*«aii-f*4aa*A: 

^fT^P-5t, CP U 6 2l£2l't>>S C 1 , C2(DUt'*l 
fr*<HfitC r e f Ja±lZ&oT^££l^£¥l]£-r<i> (X 
^•V^S 1 1 6) o SfilC refli, 1III3 2 CDjD 

a*S^»ai&S!l£SJ8?-£fcto©&3£*#fT&ofc 
-&*.©-££><!>. LfctfoT. *^^C1, C2 
XfA2 OICft^fg^LTl^-S^JIfTU 5tft£J*ft 

#lcfiit>-B-'S)fc«bl-'l' >y^- £ 6 8 SML (x^-y 
?8118). eS*4m* 3 0&<h^Z>&B©t=tol-i**4* 
Jt!lv'X^A2 0©Mfe^ffihLT (X^-v^S 1 2 
o) , ^>£H7-T<S. fcfc* *^>$C1, C 

2©lvr*l£fi<HaC r e f 5|U*©£ #l=l±» 

i Lt*;i/- ^>^7-r^>= 

[0047] BLhBWH Lfc «fc a l=JI««©«*MtiB*>;*. 

tA2 oic^tLii. n 3 ©jnasiifai^— ^>^*ff-r-5 
dried; y, «M«a 3 2 <Dtiai8.Vtma>m?£mm\z&'5 
«<saa 3 2 ©inatt^ * - <t *<r* # -s „ 
«5Lii, 8m**xjna»2 3^Sft**xiraai§2 5©ip 
stfigat i> c t let y «fgM® 3 2 ©iraa^s^Jto 

27, 2 b yni*feu Lti»ta3 ow 

©«^**X-t>M<b**x©**xSP^«< L7=y<5< 
*4 **x VMit #x © 4 1 ©tK^E £ lt3t L T 3 
2©JQa^£^iraasSiJ£fi?;«-r<S>c t *<T-#1. 0 $ t> 
^rai^as oro^fflTKfflTtO^S 4lcJ:-5,^a]7K© 
5f^sii»^liMLT^$4mMl3 OCDieSg^f < Lfc 

yi< L®$4**x-v>a^b±*x©*©*^E^s< Lfc 
y<g< Lfcy Ltt^fK3 2o?iina ; F£-^iDaafij$- 

^-r^>Ci:*<T-#*„ &-5tM4. **m2fXftt*SSB2 
2*»Ht^ftJSgt2 4ANt,^mjfe3 oicet$&$*i. 
-5^**x^M<b*"x©^*&S^lt^LT®<ggB3 2 
©*#©iSSg£<£iiLfcyfflfl]Lfcy LT1SII3 2 

©ma^s-v>inaji*i c «t *^ * -s> . 

[0 0 4 8] Sfc, *JSe<J©«*4*, : te->X ; rA2 0IZj; 
tilt. @3©imgSiJ©;U— ^>^?r-r-5Ci:lz«J; y % 

*yjSL««fjMi3 2©maT£*inaia»!*»jfi-r* 
aaasij&^sjs^^L^ &m«jfe->x^A 2 o 
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cwtUi'Xfi 2 o ©ne^ffit-r-s c £ 
z©$sm. »ft#i;m;& £&»(=» -set 

■5 C <t 1= * o 1 5 A 2 O (Dtt&tt 

[0049] ;*i=. @3©Xt-«;/ :7s i o oroaas, f 

t7P-ft- h-efe-So H3©X"r '.y^S 1 0OT*l± 

z ti h <om o©an mvtmnfcmm)\s— ?■ >© a *> © ivf 

t»ttSfft5tffltLtt,):l\ CJh.f,©=&$a 

^>©— 3 roma«»;w— ^i/fr 
SfT**i*fci=m*tt*Tfrfc5*©iLT*J:i\i El 

[00 50] ^4 ©JnStt&W^fflJft/u— =f- >fr3m £ 
^■5.*:. cpu62ii, £-f«3tft4 2i=*y&ai£:h. 

y«ta*4i4*»«ife3 oa>8ftRt*B6*at?«i3i* 

Hfj-T-5 Uf';^S2 0 0) . fit, IS»iiA/f£* 
3it I -tfifrSWaii I s e t tifc&L (X^r-y :7 s 2 o 
2) , «SK I J&tfJrSW* I s e t l=-StL3&^i:SI= 

i± % x-r-y^s 2 o o©«sit i tfetaRt^a^-atJia 

3l=M<5. ::t\ Bf^msiE isetii, Jg**S;fe3 o 

r. jgS«*%3 ofrt>ai*i£;h,-5»Sit I l±^SKJ=Bf^S 
Si set i=— Srt"£„ 

[005 1] m3E I frSrStWSS I s e t C-Bttiift 
ftRS«rB«ftROI=ftXL Ut^S2 0 4) , S 

i/%ft*«ai«4 8i=«fcyata**t««»«a3 o©*g 
stR*»*at;iB8^*fT-r* (xf'^s2 0 6) . 

* L Ttt*& A/f£SSt r fr t,«riHHg6t r o i: fc & © 
S«/M»IH A itlot, fikftttd R/d t sjubt* 
Uf'^s2 0 8) „ flS/j^iSAtii. USSt 

I frf5r5£g3S I s e t l=— SrT-ixt^rox^-y :7 s 2 0 
0©StaR©^aX^C,X-r -y^S 2 0 6©ffitaR© 
tt*a*-*-CI=SLfcftlBt LTiS:££;h-S4.©T-fc 
l J fc^flltt^.- K60©CPU62 ©tt«|-\?> CPU 

*. «»tdR/d t It, »/J%B#raA t l=33(t-5 

es^-m^fe3 o©sttR©fcfc*&sfr&«ei=i4«MMB 

t i> 5 c t frT?#fcl-*fr. tt&&tfc#ttl=i&L*tt£ tt« 

[0 0 5 2] ft#ttd R/d t ft-JtLfc 
«#ttd R/d t fr*SiIa;±:SfiI/8 klz& yK5£3*i<5 
SjEtoaffiBKfc^frSfrro^S^frfc? (Xtt^^s 


2 10). 1^113 2A<JD;1^F£©i:#l=l±-e©^n 

k >3Mtit*«« < & y . «fi?sc a 3 2 ojaattnattfr 
&£i=*rf -5£jstei£< fc-4fr&, «s»iidR/d tit 

1«1I3 2A<JnSia«©t# 
l=l**©:7Q h>»St£fri&< fcy s t(Pfl3 2 ©to] 
3«ffi©ttfrfc*l=»**Kl£***<*4fr&. fe# 
ftdR/dttt^ftItS4. Lfci<ot. 

3 2©Jnatt®frSIESEHI=fc.52:#©8MHid R/d 
t^ft, *©TR£Bfflari:-r«i:*l=-*-<D±IB£HI 

t LraiEJoattHRJtU JHtiLfc«$HtdR/ 
d t £crottfflitttt*$cii=*yWMt«3'2(Dan 

fflttffi sfl^-r •& =. 1 fr t- * -s ©r* fc & . 

[0053] Ittti LfcfiWMS dR/dt frSjEina&B 

i=fc*t#i=ii rajEmaj ^fijs^mirL (x^-y^ 

S 2 1 2) , m^fitd R/d t A<miaJsTF©i:#l=li 
rjDS^Sj ^flS^Si L Ut«^S2 1 4) . ^ 

[0054] jjLhi&B.s Lfci4 ©ina.***«ffi«Ha-»u— 
it, SSI:,* 3 ofrt>th*i-£tiZ>W.%L i tes^mjfeso 

©filaR t icK^UTfSII 3 2 ©tolStt® Sflfi-T 
-&Zi:*<r*^-5o LA^^i* tt^«%3 0©«gtRliSP 

K«3 2(j!)inatt»*itftfti=stt-*-«^&» nmmrn 
3 2©jna«is*«fcyjE«i=*i3e-r«c4:3(i<-c#*. 
[0055] ;*i=, msizm^-r^isa^mm^m^ 

<t, CPU62li, tfWk#xft(Htl2 4i:j:Vt 
a*3WfL Uf^S3 0 0) . S55tt4 2l=cfcyit 

a3$tL^.s*4*ai!3 oA^t,ai*$H'5•2it 1 *<H(fS«St 
1 s e t i=-sc-r-s^t?. mss 1 tS£EH-4 01=* y*£ 

t?»attt*-aA/f£«* I £f5r5£*S£ 1 s e t 
4»aat*ity«-i- (xff7s3oi, S3 02) „ 

CCt, Rffg*3it I s e t l±0 4 ©jBSttHfJ^fflS^ 

— ^>l=i3lt^>Rff^m3!l I s e t i:^— -efe-S. 

[0 0 5 6] W.%L I A^RFfS«3t I s e t \Z—%l.TZ>tW. 
i±V$HUlHim£EVOI=ftAL (Xf«;^S3 0 4) , S 

tf«EE£f4 0l=«fcy&ffi£;K*J8fm5fc3 0©mi±V$ 
tt*at?4Ba*S8fT-^* (Xf;^S3 0 6) „ fit 

i$^aAyfc**Et v A^ & mm mm v o «m c tz t © 
mmA t tiot. i»idv/d t zmm-rz, t^f 

•>^S3 0 8) „ CC-C, 0/J^TAtli, «SSIA<RJt 
SW3t I s e t l=— Stlii:^fl)Xf 'V^S 3 0 1 ©m 

lEvroi&^&^Avibx-T^y^s 3 o eromEEvrosi^ji 
^*r-i=^Lfc^F B ii: LTigse^-stro-efcy, 

^HWzLn-v h 6 0©C P U 6 2ffltti1fC P U 6 21=* 
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dR/d t £H«l3Bg&14£*< jStfc&jWmtlzlSltfi- 
[0 0 5 7] »MdV/d t i» tt-*Lfc 
ft»®dV/d t *<^ffir<tH{£<S<hl3cfcyi§:^2*i.<5> 

®!EMl®ffllZ&&^ : g^©¥<J£$-frS:-5 (X^->^S 

3io)„ wntji^om&m-tfmiinztizz: ki-&vn 

«HS3 2©*#©ii3£*M£M£;h.£j!>^ lfgli3 

>wni4i-^ y g.ittf£. c tn i^frzmftm a v / d 1 1* 

'J* 1AIB3 2*<l0Sia§4©±:# 

«E*. Lfcib^T, till 3 2 arioBftSftCXjEKB 
^OflMHtdV/d t -t©T«£BHl 

36 U #HiLfc«fl-ttd v/d t $C©ffiHi:Jt^-r-S> 

ziicfc ytimis 2©ms«si^j^-r-5ci:*<-i? 

=r -5 ©t- &•?>,, 

[005 8] itas LfcSWMS d V / d t jifigjEin&Sffl 
Icfc-Sir^lzli rgjEJoSj **l36|g*tU (x^->^ 
s 3 i 2) , ft»ffidv/d t *<Bfitr JarF©<fc£lzi£ 

rmS^Sj L Uf'^S3 1 4) % ft 

#tdv/d t ja.±©t#in± rjnsiapjj $ 

fltSIirLt Uf";^S3 16), *J\,—T>$m 

7-r-So 

[ o o 5 9 ] a±ifttH Ltzm 5 a>iaawB«i£a9iu— 
©^*4«jfe3 o*NC,ffi^$*L-&«sit i tmwm%L3 o*n 

£lii73£*i*WEVfcl3*-3l.\T«£R]g3 2©JnStt 

* s*ue-r * c t *<-e # « „ 

[0060] ^©S5©JmStt8l«i3S«^;u— f>t 

l*. Rft#x©m«9!i3 0^(Dfit$&Sfc*lt^itinLfc 
*<, z©«Mb*fx©*»*Ji!i3 0^©tt*«©iiloi=fli 
otifif^©Kfit*3 o^rott^M^ifip-r-St© 

[ooe i] ?fcl3, ■6l=ffl»-r«laMttS«IMSA' 

^mJtHs 0frt>£iJ:fa£;K£WEV£g£^jX<?>- CX^->^ 
S40 0) , SE^aA/fiWSV^milHimSv oicft a-t 
-5 (^f»;^S4 0 2) . fit. Sft*X©lB»«J6 
3 0^©#tf&fi^itJOLr (Xf-^S4 0 4) , SI/ 

®m §t 4 o i- j: y «itb $ *l « mnmm 3 o ©ie v «■ 
*afc»s**fTr<6 ut»^s4 0 6) o f i/t, 
Bt^aA/e«ffv*6«na*ttvo**i:r.«Efli*A 


[o o e 2] SEE^MAv^jJtii-f cro«i±<B^ 

1 0) , SfftsMA V7b^filOJiL±©i: ^l-li TJgiEiO 

£m&&m£L Uf7?S41 2) . ®i£<IMA 
VA<fiOfii©<i:#lcli rtta=FSj £«5££SS<!: LT 
Uf"^S4 1 4) % *^-f>^JI7t4. :ofi| 

Ztlcj; yf(ggl3 2©*#©liiS8*MSiI£*L-5>A<. 

w»M^ 2tffflJEttSl=fc<5£Sl=li&*saE©*^J' 
©alaJ!lM^*;fcT***H^ ^ fc3 o**&ai2j£;h.<5«EE 

liSI=toS*Sifc-3T**Mt$&3 o ft* £tt 
V A</Jx $ < -5 C i: lc*o* L> -S . 

[0063] m-tiBsE LfcH 6 ©anstfc®*i^«iS;u— 

«Slt«(Dl»l»5/Xfi. 2 O 13 

ri, IMb^©KH«»3 o^©et^S^iiJDLfct# 
©«**«;& 3 0*>t>UJ*$*t-SSffVl3S-J^TS«S 
■ 3 2©ma*t«**l3tr*CA:36«-C#i« 

[oo6 4] ci©H6©jpsttsijaia$ij^u— j-zs-n 
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